S-2 Figure S1 . Cyclic voltammogram of a Ag R |MU/MUA functionalized silver electrodes incubated for 1 hour in 30 µM cyt c, SR = 100 mV/s. Figure S2 . Increase in formal potential and peak width half maximum (PWHM) with increasing Γ cyt c . The increase in PWHM with increasing Γ cyt c indicated the presence of multiple populations of cyt c, which were increasingly positive in formal potential relative to the most strongly bound species.
S-3 Figure S3 . Determination of E hw . Typical photocatalytic voltammograms under 4.5 mW cm -2 illumination at 870 nm (tap graph). The derivative of the Nernstian wave reveals a Gaussian peak whose center corresponds to the midpoint potential of the rate limiting redox center in the system (bottom graph). Shading represents the standard deviation, n=4 To characterize the nature between cyt c interconnectivity and photocurrents we titrated Γ cyt c on the electrode and recorded peak photocurrents. Photocurrents were not linear with respect to Γ cyt c, as would be expected if the RC wiring was purely dictated by the chance of cyt c and RC collision on the electrode. Conversely, the relationship was sigmoidal, rising slowly until surpassing a threshold and then plateauing upon reaching a relatively full saturated monolayer. We propose that the inflection of the curve signifies the region where the cyt c film becomes interconnected due to smaller cyt c-cyt c distances, leading to an increased rate of cyt c-cyt c exchange and more frequent ET to the RC. This trend was consistent even at sufficiently high overpotentials (up to -100 mV vs. Ag/AgCl which was identical to -50mV but omitted for clarity) such that electrode cyt c ET would not be rate limiting.
Crude fits were made using a logistic response curve, which describes the efficacy of the cyt c loading on photocurrent below:
Where a=maximum photocurrent density, x c = a/2, and k is proportional to the steepness of the curve at x c . When we exercise ET control into the cyt c pool by lowering the applied overpotential, we see that the sigmoidal shape becomes more pronounced (Figure S6b ), as the line becomes more sigmoidal, indicating that the RC turnovers is more strongly limited at low Γ cyt c . For this latter case at overpotentials more positive than 0 mV vs Ag/AgCl, it may be that the additional shift is a result of the more positive formal potential. However, the well-defined sigmoidal behaviour at -50 and 0 mV vs Ag/AgCl are strong indicators of emergent ET synergy in the cytochrome c film as loading increases and becomes electrically connected, as a result of the shorter tunnelling distances between cyt c molecules. This synergistic effect ET of cyt c synergies that improve the electron delivery to the RC after electron transfer to the electrode, be it lateral or via dynamic motions. This effect is more pronounced when we lower the driving force of electrons into the cyt c pool by applying a more positive overpotential. Figure S7 . Determination of parameters relating to IQE and RC photon absorption rate. The plot shows the incident photon flux (φ inc -black), WE transmittance based on the absorbance of 9.6 monolayers of RC (red), and total number of absorbed photons (φ abs ) and photon absorption rate per RC (both blue). All values are in steps of 1 nm.
S-7 Figure S8 . Wavelength dependent External Quantum Efficiency (EQE) of the Ag R |MU/MUA| cyt c | RC electrode, and after EDC crosslinking + cyt c incubation. The peak positions of the RC absorption spectrum overlays with the wavelength dependent external quantum efficiency, indicating a native RC, both on the MU/MUA SAM and after crosslinking with EDC. The reincubation of the cytochrome c was necessary to reconstitute a population of the mobile un-crosslinked cyt c (from ~80 pmol cm -2 to 150 pmol cm -2 ), which we suggest is essential for shuttling for the electrons to the RC.
